Widespread destruction of Southeast Asia's coral reefs was reported throughout the last half of the past century (McManus 1988; Wilkinson et al. 1993; Chou 2000). The region responded with a variety of management modes especially into the 1990s (Chou and Wilkinson 1994), catalyzed by increasing awareness of the value of reef systems (Sudara et al. 2004 ) and the effectiveness of management (Alcala 1988). However, management on the whole was of limited effect in view of the extent and rate of degradation. A third of the world's coral reefs occur in the region's seas that cover only 2.5% of the earth's ocean surface (Chou 1994). Species richness of corals and other reef-associated flora and fauna is the highest throughout the world making Southeast Asia the global hotspot for coral reefs (Kelleher et al. 1995). Should reef degradation not slow down and management effectiveness continues to lag, the region risks losing this significant natural heritage together with its status as the global hotspot for coral reefs (Chou 1997).
Introduction
Widespread destruction of Southeast Asia's coral reefs was reported throughout the last half of the past century (McManus 1988; Wilkinson et al. 1993; Chou 2000) . The region responded with a variety of management modes especially into the 1990s (Chou and Wilkinson 1994) , catalyzed by increasing awareness of the value of reef systems (Sudara et al. 2004 ) and the effectiveness of management (Alcala 1988) . However, management on the whole was of limited effect in view of the extent and rate of degradation. A third of the world's coral reefs occur in the region's seas that cover only 2.5% of the earth's ocean surface (Chou 1994) . Species richness of corals and other reef-associated flora and fauna is the highest throughout the world making Southeast Asia the global hotspot for coral reefs (Kelleher et al. 1995) . Should reef degradation not slow down and management effectiveness continues to lag, the region risks losing this significant natural heritage together with its status as the global hotspot for coral reefs (Chou 1997) .
The state of science and management of the region's reefs is reviewed after a decade into the new millennium.
Advances in the scientific understanding of coral reef processes are by now sufficient to support more effective management strategies but degradation rates still surpass management efforts. There is however, evidence of a slowing down of degradation rate accompanied by re covery and improvement of reef condition (Tun et al. 2008 ; UNEP/ COBSEA 2010). Stronger sciencebased management has to be applied and expanded throughout the region to prevent a collapse of the ecosystem and a colossal loss of ecosystem services and their economic benefits. in Wilkinson (1994) .
Science and management of Southeast
Reef degradation from these impacts continued through the 1970s and was made worse by destructive fishing.
Blast fishing became rampant because of the easy way to obtain fish with minimum effort and "muro-ami" op- 
Science and Management in the new millennium
A major significance of the region as a global coral reef hotspot is that many taxa present here are not found elsewhere and their loss translates into global extinctions.
The unique depository of reef species has to be guarded Cyanide fishing remains a concern for the irreversible damage to corals and quick detection methods for cyanide traces is needed (Mak et al. 2005) . The poison caused mortality of corals and anemones at low dosages, and brief exposure resulted in longterm damage to corals and their zooxanthellae (Cervino et al. 2003) . Overfishing is still a challenge and signs of it are evident at localities subjected to long-term although not intense fishing pressure (Teh and Sumaila 2007) .
The 2004 Asian tsunami showed that coral reefs pro vided some level of coastal protection by absorbing some of the tidal energy while damage to the reefs depended very much on location and coastal bathymetry (Wilkinson et al. 2005) . Most of the Southeast Asia reefs escaped the impact, except for those in the Andaman Sea closer to the earthquake that started off Sumatra.
Various reef management models have emerged ranging from government to community level efforts. The region's over 600 Marine Protected Areas (MPAs) cover less than 10% of its coral reefs, and of this less than 1% lies within
MPAs that are effectively managed (Burke et al. 2002) .
The more than 1000 Philippine MPAs (mostly small in size and community managed) covered between 2.7 and 3.4% of the country's coral reefs (Weeks et al. 2010) . They advocated supplementing the communitybased MPAs with additional large notake reserves for biodiversity conservation targets to be more effectively met. There are successful protection and rehabilitation mea sures at local levels, which are not widely publicized but hold valuable lessons. Processes contributing to successful management or rehabilitation need to be replicated to slow down coral reef loss and this should be the continued focus in the new millennium. A variety of management strategies coordinated and implemented across larger spa tial scales can provide an effective network that will en hance efforts at arresting and reversing reef degradation.
There are multiple stakeholders and all can participate in this effort to conserve Southeast Asia's coral reefs.
Advances in the scientific understanding of coral reef processes are sufficient to support more effective management strategies but degradation rates still surpass manage ment efforts. Southeast Asia risks losing its status as global biodiversity hotspot for coral reefs if stronger sciencebased management is not applied or expanded.
The potential economic loss is colossal and coastal com munities will be severely disadvantaged.
